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umm 1 1 

ttrifi p mmttm^m&m t mia n Ms«#s#/f t <o m Km t nx & sit® 
a i *&ttry v--7mit®*mfcmt, 

A I isX ZFM g *<£tr# 1 p HSftWS'fcJf > 
M g *r<£tr* 2 p MSttWSWf U 

i P mmwo^mwm \u mist > k- -?attm*mftm tfris^ 2 P n^ti 
[if 2 ] 

p A l %m&ir& ■-tKX^X, A l *#tr 

tact, finer > k- ^a-raw^M**** * we* 1 p mmitm^m^m^-rtKo 
[nt*«3] 

HT8BpM«?-*-^-7n-jqnim»0±C K3r * ? yj.*^^-***WBJH 2 <Dik 

mm^nm t m is p m * - y n - wmm <o m k * > k * v -? * & ^ 

IW*^ 5 ] 
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[0 0 0 1] . 

[wm&«J 

[0 0 0 2] 

vra^si (n) zm-r zmitw^mm*. fe 

N|»:AlGaInN) ii^T^A/Kfi^*^ WfeS&ft^'f K (LED) , 
[0 0 0 3] 

±B G a N5&^MM* U - *rm&li . (09 WTWHvfclR U *i V^&VfJtt 1 , 

[0 0 0 4] 

sresi (a) cHLti^t-So is-vmik<Dft&)&fkMiii&&m&M]&&& (m 

OVPEft) tfflv>rv>J e I WlPlMtf V^f^l L/:fi» G aN (ELO 
(Epitaxial Lateral Overgrowth) -G aN)^S^l 0 1 
_hfcn-A lo.oi5Gao.985Nn>^^Ml02> G a 0.95 I no. osN^9 7 9$9ffl!§ 
103. n-Aio.i5Gao. 86 N/n-GaNiW (SLs) ^?yKl_10 4, Ga 
N^&?5f-< KJ1 1 0 5, G ao.86 I no. 14N/G ao.99 I no. 01 N#«»^#F (MQW) 
flH£«10 6, p-Alfl.2oGao.8oN*fy^«107, G a N5fe^ KJS 1 0 8 . p 
-Alo.i5Gao.85N/p-GaN-SLs^77h'il0 9, p-GaNn^^VJf 

1 1 0£M^b b bJ£*U v-ftl«$^v^ 0 @i (b) fcttdwv-lfflHi 

IWiefflj&^Svip-A 1 0.20 G ao.soN^^y :/Jf 1 0 7*»MQWiStti 1 0 6]tJi^ 
[0 0 0 5] 

g|2 (a) KHURIBtio Bl (a) l:Rit:ELO-GaN»«2 0 1± 
fcn-G aN3>n M2 0 2, n - A 1 0. os G ao. 92 N * v v YM 2 0 3 . GaN* 
if4 K12 0 4^ Gao.sol no.ioN/Gao.98lno.o2N-MQWffitti 2 0 5, Ga 
InNffF412 0 6, A 1 G aN^ 2 0 7, p - A 1 0. 16 G ao. 84Nl^n y ?M 

2 0 8. p-A I0.15G ao.ssN/p-G aN-SL s KS 2 0 9, p-GaNn 
y?? YM2 1 0&«EfcHh&JftfiU IV-ifKljtOT&J** *L-CV>& 0 V— ffll&Ofc 

K#«0«^H*H2 (b) fc^-fo Z-<OV— if#it^#mt±. pMI* 

-A lo.ieG ao.84Nl^/ny *J§2 0 8<£>Fh3KG a I nN4»W»2 0 6, A 1 G a N 
4>^®2 0 6 > A 1 GaN*t§jJf 2 0 1&%1S4 KitLt^itSfc^ Hl-CzpU 
[0 0 0 6] 

v>5 0 L^L&tf s <bs m 1 ^^-rmifeii. V-1f»ji«t«T?*%»?-3fe«[^Sv>fiH4J» 
?>ti:_tK, *%tt J F-J©BW**3i'>A 1 G aN** y ^l^U &M;^ ? ?£'£JiKi^;t 
mSE# 2004-3097459 
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C^i-flljS-CttMttJifcA 1 G aNi^oy^g (ISlOA 1 GaN^tv ~?M t |HJ— 
[0 0 0 7] 

K-tf>-^£, TONM'-C*^** y*F*ry ?W:§V>A 1 G aN*ir vfM (A 1 
^ifetLtl^^^y^A (Mg) < JBv*P>*lSo Lti©M gCIJ^^'J- 
[0 0 0 8] 

[0 0 0 9] 

Mg© K-ev^M^tt^l^-^fm^t^-efti^^V K?1r?^*v>A 1 G aN* 

*#5l4t4ii^ AlGaN^t^i (A 1 GaNI^n-^i) <f^Mg*JK 
TO— ^t4, — tt^T^-ty^->F*fiWOffitt'fkJ.^>U^r-»i^>' m^i** 
3r < -BV>g|x.*U*\ *N&*©A 1«^< 44H^S < &&MIrJ 

**ab * e > * y -»jmvc^S L/cM g K — tf >- ^StLfc £ - X*b*L L g flJt *> n<o 

[0 0 10] 

m<D'&*W mW?*M2&M) T-lipaGaNi H H B ^It^*^t:2 x l 0 20 cm- 3 Jil 
T<DA 1 £ K— If V*F*r? "7 p ^*;i'3 r -7& s G a N#*£l£ffcL&v>;fiJg&<7>"C A 

1 G aNiBJMfc-Cttfcv*) tiitt, Mg^K- fcr>^3*L;fc£ i:i4Wl*^ 
5ft U r^-by^-^IM-SMgSrGaN^^WG a®^fc«£3&*ttfcBB11U 
&*-;MftK;&*#£>*l£ iRlLTV»4, L^L£rt*<b, Al K-tf >^tiUTiMg 
SSStli-^f-C*^ *it&A 1 *JK*flfll«-r*Llf % T^-tT'^-^ttW^ 

[0 0 11] 

, A 1 G aNJf/G aNitKliGal nNl/G aNiO#l^fnfj| GB^A* 
at) *ffc«U *£KMgK-tf>nffotw4 0 CO^l- J: *UfM g £— tt£ K- 
fc?^LTV>T ! i>. G a NJS £ A 1 G aNJffc L< itG aNftG a I nNftOAfa 
#1© AlGaNiiKHGalnNl £>*MI (Mfei) ©#®i£^ T?M g jgffi 

V>&fc©<7>. m-^^I^A 1 G aNlcfe{«tLTMg K-tf>^S*L 
4CT^I9, A 1 G aN» + K»±Mg»fl^i&--* t £C-CV>a 0 £*:> 

RmzMfc-? z - -e^n* KiiM g »K^a^js.5&«^7asii ks&s- u «i*m, sat* 1 

[0 0 12] 

M3 (a) t'^-r«t — f«it«r^SiiLT#fco x-T**v 
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/il^tt^ELO-GaNlf (ABLEG (Air-Bridged Later 
al Epitaxial Growth) -GaNili) 3 0 l±Cn-GaN3>^ 
^M3 0 2, n-A Io.otG ao.93N*9? KJB3 0 3* n-GaNW KJS 3 0 4 
> G a o. 90 I no. 10 N/Gao.98 I no.oaN-MQWi&ttJ13 0 5, Gal nN<=fP B 1€3 
0 6, GaN + WS3 0 7x p-G aNT^-ty^-5p>Wf K-^>^Btt»3 0 8s p 
-A 1 o.ie G ao.84N«^*-><-7n--jWWfli 3 0 9, p-AIo.hG ao.seN/p - 
GaN-SLs^77K13 1 0, p-GaN=i>*^Jf3 1 1 fcjeUfaftfilftfi LTV> 
£ (ABLEGKov>T«fr^tflU o 
[0 0 13] 

VMT&'Wm.li^y T^TC^p -A lo.ieG ao.84N^*-^*- 

7 n -jqjflJJt 3 0 9t7^-fe^^-»» F- t: >^£M£rt&0-ete& < , 
p-GaN7*-t:7*-^m*K-tf>* r HI*&W3 0 8 *«»tTV»* £ ^afe^o £<7>p 
-G 0 8 f fcti* ^ V -£b*£&H Ltf: K- 

tf>^a*L3&q5Pft-^4**, *fr*#]*LfcIW¥tS!ti-*fT7 C t"C% p - A 1 o. ie G ao. 84 
N*^-*-^-7n-#p«U»3 0 9 0Mg K- e>^»JK«r— 5£fc-*-* £ ttfX~% £ X 7 

muticm. 1 1 <&mw 10-126006 
mwxm2] #n 2000-14339 e-z&m 

mnXWt3] 2002-19831 4-^<2rf& 
[#^it4 ] #Fj| 2002-009004 
[#M5] #P¥6 - 2 8 3 8 2 5-*&# 

If&fcVtXiRll Japanese Journal of Applied Physics, Vol.38, L226-L229 (1999 
[^MHWOR 2 ] physica status solidi (a) 194, No. 2, 407-413 (2002) 

[0 0 14] 

-^§v>p-A lo ie G ao.84Nm^-*-^-"7tt-#paUJi3 0 9 <OM gWkm*— Jelfi 

MLT5 0%^<b 7 0%iS?)MgiKU 5 p-A lo.uG ao.84Nlf t-^-7D- 
#MHIJi3 0 9 Kt± K- \£>r2tlXi5b-fMg<Dmtt&£ LTtt^j£Ltv>i. £0£i6 

[0 0 15] 

p-A lo ieG ao.84N* : P*-^-7n-W«I»3 0 9 <&Mg*K*S5J&3;fctf>fctt 
p-G aN-T^-fe^^-^%K-^>^ii^3 0 8 <&JRJ¥**«fc:lK«8 * t?J? < "t 
titfX <, £fct?p-A lo.ieG ao.84N*^-^- ^-7n-aHMJB3 0 9WM 

gmm±* 57 Ki©MggStratSK-e^*o L^L&3 s <b, p-GaN-7^7 
*-^*M&K-k?>^&8*&»3 0 8* K*>#< WMgWtSi U—VMft 

[0 0 16] 
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mm ^^-t & tz tb <D^m 

[0 0 17] 

7D-fpiio^(:jStt|J; «9 K3r> 7yi*K-#*S < > «?t-^-7n 
[0 0 18] 

p Mfi'fb^S'ffcJf £ n MftW^MIMMI t W t * £ ttr v> & w>&m 

A 1 *SttTy V-ttttMS*&*&m (4 0 8) fc. 

A 1 aXVMgi&ttmi pII^MWS (4 0 9) fc> 

Mg*^tfi2pia»^i (410) fcfctfu 

(£>V>-f fL<D^y F^-V "7 -/.t f) VVt:/ K^r-V ? *© 

[0 0 19] 

P I^l»^M*f> A l *;T*-ajfiK##* ^ Ciot, a l *#tr 

[0 0 2 0] 

2 ?Mb£- Wagft^ <b £ & * 3BJft"f - * IS t . 

ft & p It^t-^*- 7 u-WMm trflt^lS 

*> <, i3^W^i »? i/J^v>i 4 t) 4 4 p 1^ 5 
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[0 0 2 1] 
[0 0 2 2] 

[l§^^*] 
[0 0 2 3] 

[0 0 2 4] 
[0 0 2 5] 

(HiS^n 1 ) 

3|c»W o-^Jfe^ffi ov»T HIS **RRL W-t*o *»WO»at^ftttN aft 

HVPE© 9 (MBEft) 4 fc\ ft^»^*#«rfi*J&ft3"*3 

[0 0 2 6] 

d ^ - m^m^. *-e«ift , /n -t 7. t ran* kb^-*- & 0 ^ H B H^^t" »± 

M0VPEft*ffiv»4, JfcftJEfcttiftE*^ **tEE ( 1 a t m) , **CBEJBU:©iniE*> 

■fafe*©** 1 ; 7tfxi±&% < *>s* (Na) tfctt** (h 2 ) 

[0 0 2 7] 

t-T> n-GaNi«4 0 KDil^tM, Ifcfc * o T»8MbLfctfe, 
±CltLt^CN2tlM^o N2*«***TLfc8L N 2 #B^*> lO^C/lO^ 
hT?l 0 0 01C4T#*Lfc|fc, ^r^ i ;T^^H2^0#x.. P9HK7^ 
^e-T (NHs) £«^U l^W3S«*lBO^ U -->^&tr^o 

(TMG) t^Sisyy (SiH 4 ) fc#&U 2 // mJ¥<£> n — G a Nil 4 0 2 
5l§jgcV>T h y t^fl/Tfr^-V-Z* (TMA) £}JD;U 1. 5 mfftf) n - A 1 
o.osGao.95N^9J'KI4 0 30«fttff9o *©ft> TM A<0$;i&£#Jli U n-G 
aNW K14 0 4«:0. 
[0 0 2 8] 

n-GaNW KJ§ 4 0 * * V T £N 2 fcS£*.N H 3 ^*&«r#Jt U 

7 8 ors-ei^ia-rso j*ftfflus#7 8 ott^gt, 2-fNH3£«u 

^TTMGiih'^fMVv^A (TMI) fciftifcU Gao.90Ino.10N/Gao. 
98 I no 02N-MQWf§1±Jf 4 0 5 £j&S1"&o G ao.90 I no. ioN#pJf 3 nnu 
G ao.98 I no.o2N»Mfftt7 nm?*!), #Piili3^§ 0 fiH£J§fcttMtt& 

[0 0 2 9] 

?||fv>T3 0 nmi^y > K— "/G ao.98 I no.o 2 N#|^JS4 0 6,30 nmS^^ 
> K- a N*WJJ14 0 7 *)SftU v»o tzA,TMG<D&&*W±1rZ 0 Jr<D^ N 2 

tNH3^MUtitttf^< i o o ors-ca-i&u j*fijaK3&*i o o otcai 

ffiSE#2 004-3097459 
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[0 0 3 0] 

Ltjt*) CTMGtTMA ^MLT 4 0 nmfW^ > K- 7 A 1 o. 03 G a 0 . 97 
Ntt I li4 0 8, W'>^n^>'^yxi^ , 7^*/*A (Cp2Mg) 
tF-e^Up-A lo.osG ao.97NT^-by^-/F^%K-t*>^W^®4 0 9 * 
5nmJft*H-*o 1 OnmS©p-Alo.i6Gao.«4Nl^t-^-7D-i?0Ji 

4 10 *^ftL> -f < i E- J C U Tlf**H.2<Dfr\Zty i5#x., p-Alo.ioGao.9oN 
(2 nmU) /p-GaN (2 nmJ?) -SLs^5?Kl (12 0^7) 4 11. 5 0 
nmffOp-G aN=»>*^hif4 12 *M%ffi%-t2>o 
[0 0 3 1] 

-e-©^ p-A lo.oaG ao.97NT^-t-/^-^^K-tT>^^^4 0 9. p-A 
1 o.i6 G ao.84N«?-*-^-7n-p|I<WI»4 10, p - A 1 o. 10G ao.9oN/p -G a 
N-SLs*9?KJB41 1, p-GaN3>^^M412*Xb7'f ^Jtfcfciml U 
^b^'f^jilE^WT^SS i 0 2 4 1 5-eIv\ llftAft^Mt^o 
9>f -/tttt2-3 5^n>gjK"Cab* 0 *&JK]R«>BaQffi<?> P - G a N 3 > 9 Z M412 

[0 0 3 2] 

n-GaNi4 0 2©-S#SffitJJ , exyf y^^oOTCIi, nii 
4 14«§iitv^„ n-GaNiliWlffiKnSiMltU^^^ 0 p 
-GaNn>^^H4 1 1 !ipIS4 13i:<7)=r>^^ >&#ute$t©7t&M gSS** 1 
X 1 0 20 cnT 3 ^<b 5 X 1 0 20 cm- 3 ^-ttLTV^i fcj&**HBh?zfc>So CUB 

[0 0 3 3] 

^Mim &~ i3 v-T n 4 1 4 £ pl!4 1 3 <^^.!+*£P:toli"& t > MQWfgttJf 4 
0 5»oTplS4 1 3 tf»feiE?Ltf*nM4 1 4*e>I^jiA$^ MQWittS 
4 0 5-e5pJ#££C> 4 10 nm^tfttV-fUl^eifo 
[0 0 3 4] 

4-®<7>V~ «f#jtOi^^ft^tt^ > aN*FHJ14 0 7*^ftL*:^ -/ > K 

-^A lo.oaG ao.97N*l«J§4 0 8*rJft*-f*Wt^ v^f^TMGOMtf JtU 
„ N 2 i N H 3 LTtttl-Cfif ^ < #SL> fr^&tpx~**VTtfX*N2tll2<om 
&irxK&JiLX\<*&iP, fc^^TMG<Oft*&*#Jh*1\ TMGWU:JJ/> 
K-^G aN^|4 0 7 Oiftfi««*iR»tft* f ?>#ift t*C %^>o TMGfcTM 
ASrgtj&LTy > F-^A lo.oaG ao.97N*|^Jf 4 0 8 *jSft£>*&fiJS*£ 

[0 0 3 5] 

#a~p-A lo.ieGao.84N« ; f-*-^-7n-«H|j||J14 1 0 frhh-tzJ > 1 
o.oaG ao.97N*MJ§4 0 8 t p - A 1 o. os G ao. sTN-T^-f/* -^#M& K-tf^^ 
HtfAM 0 9^tJi:ov>T^tS 0 
[0 0 3 6] 

0 5fcM^ifeflK?^Lrt:p-A lo.ieG ao.8*N«^*-^-7n-ttHIKI»4 1 0 
S"t > K-T'A lo.osG ao.97N4 J F^® 4 0 8 p - A 1 o. 03 G ao-. 97 N T * 

^zft-^mMY-^y-rwii&mA o 9 fcjBv**:*^ cms (b) ) t> p-aio.i»g 

ao.8 4 Nm : f-^-^ < f-7n-^JJ13 0 9 flffcf£*<0 G a N + WJi 3 0 7. p 

— G a NT^-f/^-^iKtl K— tf >^IB$n@ 3 0 8 *fflv*fc$*fr (B5 (a) ) OS I 
MSHll>Mgyn77^ ;l/OJfc^T-&& 0 
[0 0 3 7] 

pl^)^7'; KJf (p-A 1 o.io G ao.9oN/p-G aN-SLs^77 KI4 1 1 $. 
tTp-A I0.14G ao.seN/p-G aN-S L s ^57 YMZ 1 0) "CJi 2 X 1 0 18 cm 
- 3 4>*->UiftE* i »&fc*fc 1 X 1 0 19 c nT 3 ?>Mg j&Jgh «£ £M g K-tf 

thiE#2 004-3097459 
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ttj.*- A-7n-*MKlJ14 1 0£>®IJ¥t±l 0 nmtt-LtW. i(7)S IMSCiS 
Mg^n??^^^^?)^^^ tp-A 1 0.03G ao.97N7^-b^^-^ttll K-tf 
>«14 0 9 ^fflv^cMttiA 1 G aNlft-^'-7n-?p$IJi4 1 0 ^MT" 
tT?K9 5X 1 0 18 cm" 3 ^r; Kg 4 1 1 fcm^Lv>Mg*K**§6S'C§ , 0*& 
p-G aN7^-by^-^M^K-tf>^W^3 0 8 *fl|v»fc»£-Ci±. 

»*fcjBHLfc v-\£>rmti<DMw&mmfrmft> a i g aNm^-*-^-?*-*^ 

S 3 0 9 4>t*M g 7 7 -f ;v#&liB*^t>f gIS(i 5 ~ 7 X 1 0 18 cm" 8St 
[0 0 3 8] 

J£l_h<?5 J: ^ tUl Sr-g^/i^ > K-"7°A lo.osG ao. gyN^Jf 4 0 8 fc 

p-A lo o3Gao.97N-T^-k^-W»K-^^^BI»«4 0 9£fflv>Tp-A 1 
o isGao 8 4Ni^-^-7D-Wi4 1 0 - fc^^U £2>M 

* ^*;l/*--^*§V>p-A U.i6Gao.84Nl ; ft-A'-7n-ilI4 1 OOMg 
zSK £ * 5 y KJg ?>M g WkSt 1 &5 W L < 1" £ £ t § „ 

[0 0 3 9] ^ ^ 

£«>3&*ttG a<Ofrt>*) I n£^-A,*!p-A lo.so I no.ioNT^-ty^-^ 

p-a lo.ieG a 0 .s4xn**-^--7v-nmm4 1 *tl* *) 

^^yjL^;v^-7& s /h$ < (7c/£LG ao.so I no.ioN/G ao.98 I no.oaN-MQWf 

s y v K _ 4, ne t ^ < t & a i ti% r ? -t y * -**M& k - ^ y vmi&m 

[0 0 4 0] 

»l05fl£*W ORHHvfcft 5 #J80 -CI4A 1 G aN»*6©Mg©tttk*Rrjh-*'*fc*^M 
g - a 1 yG ai-yNii S i K-7"n-G aNMC; > K-7A lxG.ai-x 
NJS (O^X^Y^l) mUv>-So iO#fiS;-e(i. SttJi (S i K-7*n-GaN 
if) ^MgK-T'p-AhGai-YNi^^WMg^lJOfit*, ;>K-7Alx 
Gai-xNJi**ffcK#PX-r*£fC«MWU T^-te^-^TSfcfcfcWJ*^ 

^ftk^^ K4r* y 7i^;v^-^|v»Mg K-7p-AlvG ai-YNJi^JtLTy 
> K-^A lxG ai-xN»*fflv>fe2JMtji*^JftLTv>aci: fcftSo KOfltliM 
g^|iB!fel<7>&tltt±WlftlITO-e*^> iOO, l'-fi»1 , T?tt'0 K 4 ?* ? 
0;*;£v>Mg K-7p-A lYGai-yNil^^V-^iSMg K-e>^a^*»» 

*«W#6©«WtKlJ:9, ^<HA1 SrH^fiMg K-7"p-A 1 G a Nil 
*f>Offittl^Mgtt«ll, A 1 m^Mg K-^p-G aNJifcJfctfcU-C^HT^ 
fed 15 |C < V^hWoTV^. 
[0 0 4 1] 

GaNiHAl fc-g^LfcA 1 GaNW^> Kft^x^^-liX^ 
< i(7)^i6T^-by^-^*£©^«tt^^^^-^t < titAlGaNf 

TKofctf*»)M£ Lv»CfcT?tt4v» 0 Sfc> M14ilOi5#4-G aNi «5^G a I nNtO 
TOti^tv>Al G aN^PBgi-^itfi. fittStiAtS#PlOiOW- 

o L*L4*»?>ttWwtt*. Aimt*£it, ^^V-WMi^Slt^ fctt 

tt«5«v> k - if > * mm-r 2>zt&-c%, v- *f<D§&m& * m l < * - 

aiiE^ 2004-3097459 
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8/ 



tfX~&t:o tit, ffism^frfr&^&*fotfL-t*>tzib\z; > K-^OG aN*WJl£. 
[0 0 4 2] 

xl0 19 cm' 3 OMgtt^^i:, M g <D K- \£ >^«rM*&Lfc»^ Mg<0K- 
fc?>^7n^ H2fNI£BHB|t::ft 1 0 nml*i, 1 X 1 0 19 cm- 3 <OMglS«9 0 %"C 
£3 9 X 1 0 18 cm- 3 ^PJ3ii-^fetc2 0 0 nmt^Rkti. 
[0 0 4 3] 

— 0JX.WTA 1 M 1 %<OA 1 G aN*ft*fcffiaiO*l**tf-3fc»^ MgOK- 
e>^7n> b tf>M*Ui& < , 9 X 1 0 18 c m- 3 OMgitJS^PJ^-rs 4 1? 1 0 nm£^ 

■rs**»fc*o^o ittti, M g t a i oRj&tt^nrjwffiv^fec Aim^fc 

ssii* fcJR&as fts^ -cab ifctoSMM±, 

SI 6 CSt i^KMgOK-t^/ ^«S©^& < t i> 1 OflMSLhOA 1 *K(&5SfcMg 
^«t5 ? 1 X 1 0 19 cm- 3 T-&*U£A 1 jftffiti 1 X 1 0 20 cm" 3 . *NI*©A mitO. 
l%BLL)****LUrj:<, St L< f± 1 0 om^A 1 «K***tLlf J: v> 0 m±0«fc? 

< A 1 tMg*WftUMg K-tf^fcfrd £fcT?^*U-»*«> 

077^ ^ £H^T- § /Co 
[0 0 4 4] 

^fc>>9 icy > K--/A 1 cos G ao-grN^KJl 4 0 8 J: p -A 1 0.03G ao.97N7^-fe7* 
[0 0 4 5] 

G a N^t©Mg^«t^7^-fe^-iffili Kt-^»^l, S i X «9 fcJSte 

»t * 8f MO K- tf > r?u 7 r 4 jfeRJR«***ffi«> -Cfiv* V - -»f fl| 

7t £ £ »> Qfc#fc*§ * £ fc # feo 

[0 0 4 6] 

p-G aNJlT'Mg K-trv^*«lttU fcttfc K- tfV^^a 7 r /u 
f\ ^{±19 X -3r'J -Mt:i «9 K-lf>^a*t3&»3&^U, A 1 G a Nl^t-^'- 7 n - 

[0 0 4 7] 
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9/ 



&at^#}£ *m ^ & ^ t & < m-M km s k- ^ > ©««H8itt * ft-t"? £ & » 

10 0 4 8] 

tO»**r fcfclCMU i$i < A 1 tMgOWMttMg K-tf >f 

usa a i/— ^M<om$5.mmzmwi j 3-z.%^mm-?&m> fern, ->^>f 

[0 0 4 9] 
[0 0 5 0] 

^ftgl^ffif ^ 'J 7 ^ ^ - rtiCM L/:M g ^ ^ B B a Mf^SL> gi^^Tl" 
[0 0 5 1] 

. ±|5lfe#Olia : S:^^i-^B H a ^ft-e^)n(?*«tiG a Nfcffi* 4 ^JiS: < . A 1 G a 
N, InGaN^AlGal nNf©Mt^^^i«> t7 7^f7it«S 

lSj^S*ffl^T^SU^ELO-G aNStt^^o 
[0 0 5 2] 

nl©^7 ? KWlot/l/^jfiMlOA IGaN, pM^r* 9 y FiS K A 1 G a Nh G a N 
^ b m$L ZtiZ> Ste^flHS iM^izii*^ pl«^7-; Fli:^^g B B ^A 1 GaN> n 
1?)^ 5? KJSKA 1 G aNi G a N*&fi*lSS*L*jfi*&^Pfl*i!u ni, ploMJi:^ 
JI^^JSIOA 1 GaN, *> L< HA 1 G a N G a N*&#jft§ft*jBft^#3i*:fllv>-C 

4 iv> 0 i n*?*vm (B) mm (As) > 'J y (P) mt"C^-cU<, Utt 
[0 0 5 3] 

ifcs **Jfe05^JSTI±G aOJRiH-fc LTTMG, Al©SftfcLTTMA, I n^H 

^)VifWA (TEG) ^aMfcffUfrA (GaCl^CaCla) . Al©MtLth 
>; jc^-;i/r;V5 A (TEA) ^ * f*7* ^ 4 K (DMA H) , 

7A'5^n7'f K (DMAC 1 ) > h'J>wr/7?> (TMAA) , InCOM^t 
Lt h'J x.-f-;W yV*J J* (TEI) > Mg<0l^i: Lt^xf^V^ n^v^yx- 
/Uv^S/frA (EtCp2Mg) ^e^^^^v^n^^^v^x-^^T^^v^ A (M 
eCp 2 Mg) . N©McUbK7y> (N2H4) W^fMiK7^> (MMH 
) „ ^mK?V> (DMH) tfflV»tUv>« 

A 1 tMgO^#>& s »«t <^^tt. -€-*L*fflv>TMg K-tT^^*ff o C 

[0 0 5 4] 
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Ottt^<M (C) > M#& (Z n) , V *A (B e) , * K3 *A (C d) 1*4 * 
[0 0 5 5] 

[0 0 5 6] 

JEfc, ±SBSb*ttBA 1 G a I nN^As, P*^tLfcA 1 G a I nNA s PftAft 
[0 0 5 7] 

(XltO^ltl 1 OiSffl 1 ) 

* h 9 4 ^OiJDXfcfHo £©i #^ > 1 o.oaG ao.97N*H5Jf 4 0 8***m 

Soffit t\ *HI8**fep-G aNn>^^hJi4 12, p-A lo.ioG ao.9oN/p 
-GaN-SLs^77K1411, p-A lo.ieG a o. 84 NIft 7 n -jfpffflif 
4 1 0, p-A lo.osG ao.97NT^«fe^-^»*K-fefy^WI*&»4 0 9 ZM^^y 
f y^fSo i7f^^?lil'-f«)+v^ V'«*''*»lf--Ajgyfc*8fc5fei-&*Rfc' < 9 

[0 0 5 8] 

i/ - v * ffl v> 7c o pi/yi'^- srk*** k - if y y * ti-/>'f b^^MM*-? i±m r ? 

*7?-7F1&®&tiLl>*J&1&Zti'C&t), K-7-- • T?*z79-'<T§&3t1>*mm%^ Pi 
•jt^-ft -TpmWP K— tT v ^£ ftTv>fc Wfc^fc4MI4fc"T?li±fc>t> KSBi£#* <£> 
l&7fc*WJ$tL^„ p-A lo.osG ao.97N7**:/*-**M&H-e5'* r BM&»4 0 9 

[0 0 5 9] 

L^L&#*ib, Hi&^SlOJ:-9^p-A I0.03G ao.97NT^-fe^^-^F#6WK- 

x i) mm KmMmmimm>x-$> ^tz 0 wfflinp^tt -7 * mi/ ^ * * * > 

[0 0 6 0] 
[0 0 6 1] 

(SSifc<03B«l 1 OJfc/B 2 ) 

o liOfl 1 TSip-A 1 o.ioGao.9oN/p-G aN-SLs777 K14 1 1 *m 
V»TV>/;^ iClTiJ-?-(0^t5 «? frdp — A 1 0. os G ao. 92 N/ p — A 1 0. 02 G ao^sN — 
SLs^7';Ki601^^tv^,17 (a) KiOV-iffllatOflHtBISr^-fo P 
-Alo.ioGao.9oN/p-GaN-SLs^77K14 11 *ffiv>fc»£\ ja»J»fcT 
MA©ftft/*tt«*IH)i£fCA 1 GaNftGaNlMLTV^o 
[0 0 6 2] 
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fcMgO#9&**i**Jtt*U 5fe#'ffi[T?$Jfe-t&fcv^SE'ft;**0jSU HI 7 (b) ^ 
[0 0 6 3] 

— p-Alo.0sGao.92N/p-Alo.oaGao. 98 N-SLs*?? KJf 6 0 1 * 
JSv>fci§£\ #HTMA^^$ttTi3»)^^U-^*^#^©^t^^*^ 0 7 ( 

[0 0 6 4] 

(»<z>ra 2 ) 

Hi^II 1 fc* It * V - -FflHi t ra«to*JS WT4 0nm»o;>K-rAlo. 
03 G ao.97N + WJi4 0 8> 5 nm|^p-A 1 0.03 G ao. 97 N - T * -fe -^FMIfe K 
-tfy^MJ&fiM 0 9 *) K> 4 0 nmW<o; y K — :/A 1 0.03 G a 0.95 I 110.02N 

^mmi 0 1.5 nmI<^p-A lo.03Gao.95I no.o2NT^-t7 s i5'-^» K-tfV 
^M#}Ji7 0 2 *JBv>fcl/— 1 «f«jt«:^»Lfeo HI 8 (a) KflHtH*, HI 8 (b) »C£ 

oix— if mm.<D&mftm *y vm&<om&m*7fiir 0 a i mj&tennm<oj&mxmv<, 

M g O K- f v^^o 7 r 'f JVCilli^v^^ I nmutv^fl-W/my 

[0 0 6 5] 

(ifeSfe^)^® 3 ) 

HifeO^Bl K33tt* V— *?mM£Wim<OMJ&K&\,*X 5 nmH^p-A I0.03G ao. 
97N _ 7 ^^-/>jr_^^^ p_ 4 0 9 <£>^fc> 0 K> 5 nmi|©p - A 1 0.03 

G ao 95 I no.o2**T ? -yfffl.m h*-\zy FWimm S 01> 5 nm)?^p-Gao. 

98 Ino 02N*8 0 2 tfflv^I/-fiJit^»Uo B9 (a) fctofcH*. HI 9 (b 

[0 0 6 6] 

Mg v-vyrmtfoms o i<da \®.mmmM<n&Mxm\^<, Mg^K-e>^/ 

n7 7^|:III±ftv^ $WfiOMp-G ao.os I no.o 2 N®8 0 2 
LTV>*^ttMQWfiMt«4 0 5 t p-A 1 0. ie G a 0. 84 N^t-^- 7 n - jtyffllJf 
4 1 0<^^OSB^|^ftV^ o L*»L*3&*t> 5 nmfWp-G ao.98 I no.o2Nf 8 0 2(±G 

[0 0 6 7] 

(tlO!14) 

nm<nj&mi v-im&.tmmnmj&K&^x 4 0 nmi©; > k-^a 1 0. 

03G ao.97N4>F^Jl 4 0 8> 5 nm)?^p-A 1 0.03 G ao.sTNT^-fe^-^fcMfe K- 
\£yyWlfe]9 4 0 9 >3 £ N 4 0 nmJ¥<£>^ > K— "/A lo.oeGao.84l no. ioN* 

MS 9 0 1, 3 nmI©p-A lo.oeG ao.84 I no. ioN7?-t7'^- T^l K- tf >^ 
B§&Ji9 0 2 */flv»fcV--y»**ffc«Lfco HI 10 (a) ttftj&H** HI 1 0 (b) 

[0 0 6 8] 

+ H3JP9 0 1. T**^*-**MfcjK-tf y^KS&ig 9 0 2 WA 1 &tt***%ffc0>2ftR 
-eiiUlfeO^S 1 J: *> ii5 < . MgW Y—idy 7~fw r W <9 ^^*>_h*** £ 
tf^ ^HJfiO^SO^p-A lo.oeG ao.84 I Do.ioN7^-t7'^-^»K-t^^ 
Hli&i9 0 2 ^<tJut^Uo p -A 1 o.oeG ao.84 I no. ioNT^-b^ 

tfiIE# 2004-3097459 



#® 2003-333217 
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10 0 6 91 

(tl^fl 5 ) 

03 G ao.97N + IWJf 4 0 8, 5 nmS^p-A 1 o.oaG ao. 97 N - 7 * -fe -^*Mfe K 
-fcf^Wi&fiM 0 9<Dfrt>*) 4 0 nmJSO^ > K-"/A I0.01G a 0. 99 N'flSJi 1 
0 0 1, lnmriCAiaW. 03foBSWC0. OH^O. 13it«±#t 
* 5 nmlOA 1,G ai-xN (0. 01^x^0. 1 3 ) Y * -TOW K- V>f 

mi&mi oo2tiv>fci/- y«**f^»Lfco mi 1 ( a hi 1 (b) 

[0 0 7 0] 

Al,Gai-xN (0. OUx^O. 13) 7^*^-^»»F-^f 0 
0 2-CA 1 a^^^KlCtt^ i ^tM g © K- f > ^^o 7 7 ;v*ICi«i: 

Ztzo EiSA t J: o D ex>/l^f f?rif M i S /; 

±> -etT^J f)<D[6)±^It'lfco **»0»*lt?ttl nmrtCA 1 WO. 
0 3foigKli:0. 0H^0. 13tt±#t4 5nmJI©AliGai.iN (0. 0 
l^x^O. 13) T^-fe^-TFmWH-tf^lMftJf 1 0 0 2 fcfflv^rt*, £tf>3&* 

[0 0 7 1] 

-A-7n-#p$l]Ji i >9 fc'O K^F* y yx^^-#/>$v>, < HA 1 Sr^/i 

ft#tt^NStt* $ *ta p Mr * -t -to® k— tr > fciatta - ^ -cs. 

4 k - ^ y ^ofc, * * v -81* k jfeH u fc k - e v ^MtLo & v> 7 * -t y * 
-^yD7 7^*ii-eiio Sfc, fg^ji^(7)pi}7^-fe-/^-^^ ! b?P©J-r 

[0 0 7 2] 

[Hll] (a) «fe3fe«t-&**LTV^ELO-G a N^±fc^a&£*t;fc^ft®¥S# 
V-^fjfrj-^WflBfiH&BI (b) ±IBV-ft?OftiIiAV K«*0«^:BI 
[0 2] (a) ^S&^StLTV^ELO-G a Nlfe^MfcaSftfcSfMfe^MM* 

^x^oHfiDMH (b) ±iaw w^e***^* k*»«>*5S;h 

[HI 3] (a) t£*ffc«LTfcfcABLEG-G aNi«±^Sl§^t«* 

[114] (a) *»W©-»»«»i«*»k***#^- , ^* : f-®Wi B i«*' a (b 

[05] t^ILt§/:i1t»#i^V-f«^ (a) fc*5&9§*>-aaW&ISfc# 
V--^*^ (b) OSIMS**ftci4MgK-liv/7n7r>f^ 

[H6] p-A 1 G aN-T^-t^-TOto K- tf V^H*&*OA 1 
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m7] (a) *&m<D-&mmi&&ftzmKm¥*fti'-vx¥<oMmm&E (b 

[HI 8] (a) ^^0-g|«S^#'2>M'ffc , tl^S#V-^^^»fM#5tIiI (b 
[H9] (a) *»WO-»»llt#«^k»**#^-'9 , 5R : f'WWlir*«ia (b 

[mi o] (a) *&m(D-nnMmK&zmm¥mfc^-*fm=f-<ommm&m ( 
[hi i] (a) *%w<n-nMi&ffliK%2>mm¥mfoi'-' wf-©*rw#$ftBi ( 

[0 0 7 3] 

101 EL0-GaN^& 

102 n-Alo. oi5Gao. ossN^ > * ? YM 

103 n-Gao. gsIno.osN^ 7 y 7 #PfaJg 

104 n-Alo . i s Gao . 8 s N/n-GaN-SLs 97 y Kg 

105 GaNpfc 2f-f Kg 

106 Gao . 8 6 Ino . i 4 N/Gao . 9 9 Ino . o i N-MQWrgteg 

107 p-Alo. 2oGao.8oN^^ y ~7M 

108 GaNjfc55T-f Kg 

109 p-Alo . i 5 Gao . s 5 N/p-GaN-SLs ?75» KJI 

110 p-GaN^^*^ hg 

111 plffi 

112 Si0 2 

113 viMM 

201 ELO-GaN*^ 

202 n-GaN3>*^hg 

203 n-Alo. osGao. 92N? 9 v Kg 

204 GaN^M Kg 

205 Gao . 9 o Ino . i o N/Gao . 9 8 Ino . o 2 N-MQWfe^Jf 

206 GaInN*F«§g 

207 AlGaN+IWg 

208 p-Alo. i6Gao.84N®^-"7*n y ^g 

209 p-Alo . i 5 Gao . 8 s N/p-GaN-SLs ? 7 v Kg 

210 p-GaNn^*^ hg 

211 t>W,U 

212 Si02 

213 nWM. 

301 ABLEG-GaN^K 

302 n-GaN^^^^ bg 

303 n-Alo. 07Gao. 93N^ 7 v Kit 

304 n-GaNfttf-f Kg 

305 Gao . 9 o Ino . i o N/Gao . 9 8 Ino . o 2 N-MQWf&l£g 

306 GalnN^F^g 

307 GaNff F4Jg 

308 p-GaNT^-by^-^F^^ K-tr^^Pi$&g 

309 p-Alo.isGao.84N« : f-*-^-7n-«li|«I* 

310 p-Alo. MGao. 8 e N/p-GaN-SLs^ 7 y Kg 

311 p-GaNny** hg 
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14/E 



312 

313 SiOa 
314 

401 n-GaNjk^ 

402 n-GaNJf 

403 n-Alo. osGao. osN^ "7 y KJB 

404 n-GalOfc#M KJf 

405 Gao . 9 o Ino . i o N/Gao . 9 s Ino . o 2 N-MQWvSf&l 

406 Gao. 9 8 Ino. 0 2 N4 1 Kit 

407 GaN«fP^ii 

408 Alo.o3Gao.97Ni£FII/f 

409 p-Alo.o 3 Gao.97NT^-b'/^-WtJK-f>'^M^e 

410 p-Alo. i6Gao.84N*^*-^-7n-^HWIW 

411 p-Alo . 1 0 Gao . 9 oN/p-GaN-SLs ^5*; KiS 

412 p-GaN3 hJB 

413 pM;^ 

414 nMM 

415 Si02 

601 p-Alo. osGao. 92N/P-AI0. o2Gao. 98 N-SLs^ 7 y KJS 

701 Alo.03Gao.95lno.o2Ntt I F^il 

702 p-Alo. o3Gao.9sIno.o2NT^-t-/^-3piW» K-tf >^BB*fe» 

801 p-Alo. 03 Gao. 9 5 Ino. 02 NT 9 * ~f 9 -5F*Mfr K— tT > ^Bi&Jf 

802 p-Gao. 9 s Ino. 02NH 

901 Alo. 0 6 Gao. 8 4 Ino. ion 1 ! 5 Fbj/11 

902 p-Alo . 0 6 Gao . 84 Ino . 1 oNT 9 -b -TffflM K - tf > 

1001 Alo.oiGao.ggN^Jl 

1002 p-Al x GaxN(0. OlsSx^O. 13) T * -b 7 * -^fcMfc K- * > 
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1/ 



[mi] 



112 Si0 2 



113 n 




110 p-GaN3>^N 



IS! ° G > 6? 



N/p-GaN-SLs^yFJS 



107 p-AI 020 Ga 0 o 0 N4 i ^'^ , @ _ L _ 
105 Gft!fc$&Wn M ,N-MQWSeB 



104 n-AI 015 Ga 0J55 N/h-GaN-SLs^yH® 
103 n-Ga 0J5 ln 005 N^y^tqj©Jli 



•102 n-AI 0:015 Ga oa85 N=I>^h® 



101 ELO-GaNS*S 



(b) 



107 p-AI 02 Ga 0<8 N4"V^^ 



109 p-AI 015 Ga 0j8S N/p-GaN 
< 




108 GaNft#*fKJI 



1 04 n-AI 015 G a 0415 N/fi-GaN 




~\f]T\f\f* 105 GaNftJH'KJg 



pSD^-feT^-TI&^tf) 



106 Gao^lnouN/Gao^lnoj^N 
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^-v : 2/ 



IH2] 



212 Si0 2 



213 n 




-210 p-GaN:3V*£Wi 

209 p-Al 015 Gao. 5 N/f)-GaN-SLs^yH^ 

208 p-AI 0 , 6 G a^N f^rf-Zftlv^M 

207 AIGaN^ISJ® 

206 GalnN^M ^ s 

205 GaooftlnnjoN/Gao^lnoj^-MQWJSttJg 

204 GatfftjlWJg 

-203 n-AloogGao^N^^/H® 

■202 n-GaNU^^hJl 



201 ELO-GaNSVR 



(b) 



208 p^eGao^Nm^Py^Ji 
209 p-Alo^Gao^N/p-GaN i-i 



-SLs^yKJS 



< 




207 AIGaNcpfiaJg 

206 GalnN4T B ^@ 



203 n-AI 0j08 Ga 0:92 N^yf i 



innr 



204 GaNft#*fKJg 



205 Ga 030 ln 0 . 10 N/Ga 0 ^ 8 ln 0 , 02 N 
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3/ 



[H3] 




311 p-GaN=l>^Wg 

310 p-Aloi4Ga oa6 N/t>-GaN-SLs^yKJS^ is 

308 p-GaliVSt^-^%K-e>^^@ 

307 GaN«f»ISIJ§ 

306 GalnN^rBl® 

182 ^^. ln " !N ^ QW;S11 " 

-303 n-A^Gao^N^^/K® 
-302 n-GaN=l>^NS 



-301 ABLEG-GaNg*5 



(b) 



310 p-AlouGa^N/p-GaN 

< 




309 p-Alo^Gao^Nm^-zt-^P— «ISIJ@ 

308 p-GaN7^-fe^-W^0K-h!>>/§i*&@ 

303 n-Alo^GaoasN^-^yhJl 

307 GaN^IBJJl I 
306 GalnN4»Rm! 



305 Gao^lnmoN/Gao^lno^N 



tiiiE# 2004-3097459 



#M 2003-333217 



4/ 



[H41 



415 Si0 2 



414 n 




412 p-GaNn>**Mi 

411 p-Al 010 Ga 050 N/f>-<3aN-SLs^>yK@ 

410 p-AI 016 Ga 0 ^Nm^-/^-^P- 

19? ^4W* ra,S K_fc;> ^^ 



407 G_ . 

406 GaojgglnoajNff'lBlJi 



404 nH&aN^VKB 



403 n^l 0j05 Ga OS5 N^yK® 



-402 n-GaNH 



-401 n-GaNStR 



(b) 



410 p-Alo^Gao^Nm^-Z^-^P-ttl^JJl 



411 p-Alo^Ga^N/p-GaN 
< 




T 409 



p^1 0JJ3 Ga 0j97 N7^-fe^~^«3K-tr>^IH*&® 

408 Alo X3 Ga 0:97 Ni^KI® „ ^ 

407 GaN*M , 403 n-AI 0jM Ga 055 N^;/KJl 

406 GalnN*Rgjf| 



nnnr 



405 Gao^lno^N/Gao^glnojojN 
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5/ 



[115] 



(a) 



310 p-AlouGaojjBN/ft-GaN 



309 p-AI 016 Ga OJ!4 NmW-/^-'7P-«lSlJ® 
308 p^aNT^-fe^-^^H-tfV^ggi&S 

307 GaN ^|S3S 

306 Ga OM ln 0jD2 N4 , lHiJti _ L= 

; 303 n-Al o .07 Ga^ 3 N K ® 




1JBE4C3 



— tJQE+02 



IXJE-WO 



4i o p-ai 0 ^g m^z3r ^Hr, 



411 P-AI 0 . 10 Ga 030 N/f>-GaN 



liJE+22 

IJ0E+21 

| 1J0E+2O 

| I HE 419 

§ 1JDE+1B 
1 

1JBE+17 
1JDE-H6 



409 p-Af 00 ^a 0 c 7 N7^-fe^-^^K-tfV^SI^ 

407 GaN+FKIJI 
406 Gao, 8 ln 0jD ,Ntt»Hp 



— ai — i 


! 5 












\ ln 1 








jr : [ 




Mg 




i — 1 — 




























■ a • • 

: : r : 1 . 





1J0E4O3 <i 



IDE-WO 



-05 -0.15 -0.1 -0J&5 



QilS 0.1 0J5 OJ 025 03 
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[HI 6] 



10 19 
9 10 18 

8 10 18 
7 10 18 

6 10 18 



5 10 
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7/ 



cm 7] 



415 Si0 2 



414 n 




412 p-GaNr]>*£MI 

601 p-AlojogGao^N/t-AlojBjGao^jN _ 

410 p-AI 016 Ga 0i)4 Nm?-3tr/t-7^?p|jJi 
409 b-Alo Ga°„>7^^-^tl 
408 AlojGafloJ^K^ Y—tZ>#m&M 
407 GaNfWil 

406 Gao^lno^NtflSIJi ^^.^ 
405 GaooolnnjoN/Ga^alnojjzN-MQWJSlSB 
404 n-GaUJtJMFm 

403 n-AI OA5 Ga oa6 N^yK© 



-402 n-GaNjg 



401 n-GaNg*5 



(b) 



[16(c)] 



410 PnMceCao^N®?- 

^■-/t-yn-i 



411 p-AI 0 . 10 Ga 0J0 N/p-GaN |— | 

nnnn 



410 p-AI 0 ., 6 Ga 0JM N®?- 



601 p-A! 0j08 Ga 052 N/p-AI OJB2 Ga OJ98 N 
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8/ 



[fH8] 




412 p-GaN3>^hH 

411 p-AI 010 Gao 50 N/t>-<5aN-SLs^yKl 

410 p-AlouGao^Nm^- /t-7P-«lf_. 

702 p-AUGa, 3S ln M2 N7^b^-T^ 

701 AU 3 6Wn 0j02 H*Fp1S Y—M><f^m 

407 GaNlJiaa 

406 Gao^glnoojN^iae = 

403 n-AI 0j0S Ga 0 ^ 5 N^yK/i 



-402 n-GaNJI 



401 n-CaNsw 



(b) 



411 p^oGa^oN/p-GaN 

< 



410 p-Alo^Gao^NS^-A-^P-ttl^JJl 

702 rt\ 0M G% ss \n 0M u7**zr*-*m®\ : -\d>#mi&m 

701 AI 0 . 03 Ga 03S ln 0J)2 N«t>KIJS 

407 GaNf MM . 403 n-AloasGa^N^yhJi 

_ 406 GalnN«t*iaJiP^ 




pST^-b^- 



nnnr 



404 n-GaN3fc*HKJg 



405 Ga OJO ln 0 . )0 N/Ga 0 j 8 ln OJ)2 N 
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9/ 



[0 91 




(b) 



412 p-GaN3>*£WI 

411 p-AlouGaosoN/fr-GaN-SLs^s/KJf^ 

802 p-Ga 0 Jn 0J)2 NS 

408 Ai^a^+Wfr K-ey^nifeJi 

407 GaN +113)1 
406 Ga^ln^N 4^111 

404 &fy&%H' 



8 ln 0j02 N-MQWS14@ 



403 n-*l 0 . 05 Ga 0 . 95 N^yKJi 



-402 n-GaN® 



-401 n-GaNg« 



410 ft-A^G^um^-^-yo-mf^m 



411 p-AI^Ga^oN/p-SaN 
< 




801 p-Al OJ3 Ga oa5 ln 0j02 NT^-fe^-5F^H-lf>^gii&® 
408 AUojGao^N+HJS 

407 GaN+fa® . 403 nnAWS W*^?K» 

406 GalnN+f?3®[^ 



802 p-Gao^lnojjjN 



nnnr 



405 Ga 0i90 ln 010 N/Ga 0 . 98 ln 0 , 02 N 
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10/ 



[HI 0] 




412 p-GaN3>^M§ 

411 p-Al 0)0 Ga Bj90 N/f)-<3aN-SLs^yK@ 

902 p-AlooeGa^lnnjoNT^IZ^-^^ 

901 AU B 6Wn 0 . 10 N 4^111 K-fcf^Pl&Ji 

407 GaN^rara 

406 Ga 0 . 98 ln 0 . 02 N«f'lBlJI , _ 

405 Ga;7nln n ,„N/Ga nfi8 ln 0J1J N-MQW3l'ttJg 



405 Ga« J oin (UO N/ua fi a 8 in 0jl) 2r 
404 n-QM^^m 



403 n-AI 0J)S Ga 0j9S N^yHS 



-402 n-GaNJS 



TV I II uullfiC'l^ 



(b) 



410 p-Alo^Gao^NS^-Zt-^P-ttlSlI® 



411 p-Alo. 10 Ga 030 N/p-GaN 
< 




"1 902 
I 90 

Jo 



901 Al 0 „ 8 Ga 0 « 4 ln 0 , 0 N«t>FB^ ^_ wl= 

407 GaN+HJS , 403 n-AI W5 Ga 055 N^H® 

406 GalnNffRaJll 



404 n-GaNft#-<KJg 



405 Ga OJO ln 0>10 N / <;a 0 . 98 ln 0jD2 N 
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(a) 
413 vmm 



415 SiO 



414 n 




412 p-GaNSV^Hi 

411 p-Al 0>10 Gao SO N/p-<SaN-SLs^yKJl 
•410 p-AI 0i1§ Ga 0 .,NS^5l--/t-7P-«l«iJg 
•1002 p-Al x Ga,_$(0.01^x ^0.13)7^"k^- 



407 Gal. , . 
406 Gao^lno^N^Rg® 

403 n-AUGao^N^yK® 



-402 n-GaNJl 



(b) 



4i ov-M OA6 Ga OM um^-^-ya-mmm 

411 p-A. 0 , 0 Ga 030 N A -GaN ^ ^ 0 .13)7^^- 

Ga^gN^P^ 

#araiw«^|pj Him |^ 40g Qa^N^^jg 




403 n-AI 0JS Ga 0JI5 N^yKJl 



p^T^-fe^*-*^© 



Ga o.so ln o.ioN/Ga 0 . ! , 8 ln 0jl)2 N 
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